The issue that futures-trading activity may result in excessive equity volatility has attracted much attention, both academic and regulatory. Many academicians have claimed that the introduction of the futures contracts will lead to an increase in the spot market volatility and destabilize the equity prices. This has also been an important concern for regulators. Many others have argued the contrary and claimed that futures trading will have stabilizing effects on spot prices. There is no theoretical answer that will resolve this debate; proper empirical investigation will give insights on this effect. Many previous empirical studies deal with the developed markets, especially with the US. The number of studies employing emerging market data is quite limited and there are only a handful of studies dealing with the Turkish market. In this study we examine the effect of futures trading on index volatility using the data from an important emerging market: Turkey. Using the Istanbul Stock Exchange 30 (ISE 30) Index data between February 2005 and April 2015, we test the hypothesis that the variance of daily returns in the futures expiration period (9 days before the expiration of the futures contract) is greater than the variance of index returns in the pre-expiration period (10-50 days prior to futures expiration date). The results of the study show that expiration period variance is not greater than pre-expiration variance.
INTRODUCTION
One of the major concerns of many practitioners, academicians and regulators is that the futures trading may have destabilizing effects on the underlying spot markets. The public's perception of the effects of futures trading on spot markets is that futures trading provokes volatility in spot markets through excessive, irrational speculative activity by uninformed traders. The critics of the futures trading activity argue that order flow imbalances caused by these uninformed traders result in higher spot volatility, which in turn raises the risk premium demanded by investors. As a consequence, both real interest rates and cost of capital increase. This increase results in a decrease in the value of investors' assets and reduce the level their wealth. Thus, as a result of the higher volatility in asset prices, investors lose confidence in stock markets. This view was justified by the events like October 1987 crash which took place soon after the index futures contracts introduced. As Edwards (1988a) pointed out: "Whenever high market volatility occurs, the tendency seems to be to blame it on whatever new is going on at the time." Many associated excessive volatility in the spot market during the crash period with the speculative trading of the index futures and options, and called for limits on derivatives trading activity. Some even recommended abolition of derivatives trading completely.
Program trading strategies like index arbitrage and portfolio insurance have also been blamed for the increased volatility in spot markets. Arbitrageurs unwind their spot positions at the expiration days of futures or options contracts. The arbitrageurs' orders to unwind their positions may result in trades that are predominantly one sided, which may in turn create order imbalances in spot markets. On days other than the expiration days, portfolio insurance activities may cause excessive buying or selling in both spot and futures markets when spot index reaches a predetermined level. If the participants of the markets (especially the specialists) fail to anticipate this excessive trading activity, order imbalances may arise again, destabilize the market and increase volatility.
Critics of the view that derivatives destabilize spot markets underline the economic benefits of derivatives trading such as increased market depth (Danthine, 1978) , increased interaction and greater risk sharing between speculators and hedgers (Stein, 1987) , and better and faster dissemination of market wide information (Froot and Perold, 1991) . Increased market depth and greater risk sharing are argued to result in lower spot market volatility. Increased flow of information should result in a change in spot volatility (Cox, 1976) . Ross (1989) argues that, in a market in which arbitrage opportunities do not exist, the volatility of the spot price should change as a result of the increased flow of information provided by the trading of the derivatives. Although no explanation is provided by the proponents of this view about the size and direction of volatility changes, it is stressed that increase in volatility is not essentially detrimental to the financial system. Increased volatility may simply be the result of the changes in fundamental economic factors, or information and expectations about those changes. Therefore, no undesirable effect is associated with derivatives trading activity. By facilitating rapid flow of information, futures trading may indeed enhance market efficiency as the rate at which the information is impounded into prices improves.
As the theoretical debate on the impact of derivative trading on spot volatility has remained unresolved, the relationship between futures trading and spot market volatility has attracted ample empirical attention in the financial literature. A great deal of empirical research has been conducted on commodity futures. Following the introduction of financial futures, an extant literature on the impact of financial futures on the spot market volatility has quickly developed. Vast majority of empirical research in the literature focused on developed markets (especially the USA). Empirical research on emerging markets, on the other hand, is still limited as the majority of derivatives markets in emerging countries are still in their infancy compared to developed markets. Emerging markets are characterized by thin (or infrequent) trading and likely to suffer more from over-speculation. Therefore, emerging markets are best places to analyze whether derivatives have destabilizing effects on spot markets. (ISE 30 ) Index data to test the hypothesis that the variance of daily returns in the futures expiration period (up to 9 days before the expiration of the futures contract) is greater than the variance of index returns in the pre-expiration period (10-60 days prior to futures expiration date).
The rest of the paper is organized as follows. Section II briefly reviews the literature on the impact of futures trading on spot volatility. Section III describes methodology and data. Results are set out in Section IV and final section provides a summary, conclusions and suggestions for future work.
LITERATURE SURVEY
One line of research on the impact of futures trading on the volatility of the spot market focused on whether stock index futures trading poses a long-run threat to market stability. To this end, a pre-futures (the period before the introduction of futures contracts) and a post-futures (the period after the introduction of futures contracts) period for the market under study and an index representing that market are defined. A measure of volatility for returns of that index is then chosen. Some early studies simply use variance or standard deviation of the close-to-close returns; while others use measures like efficient high-low variance estimator, intraday price range estimator, etc. Several of these studies simply compare pre and post-futures period volatility using simple statistical tests. More recent studies generally employ GARCH family of techniques to calculate volatility. A proxy variable which is assumed to be unaffected by the introduction of futures is also defined to remove market-wide influences on price changes. Spot market volatility is then regressed against the proxy variable and a dummy variable which takes on the value of 0 for the pre-futures and 1 for the past-futures period. If this dummy variable is statistically significant then it is concluded that futures trading has an impact on spot volatility. The results of the empirical studies analyzing the long-run impacts of futures trading on spot volatility are mixed. Santoni (1987) analyzes the S&P 500 index volatility after the introduction of index futures and reports no statistically significant changes in spot volatility. Edwards (1988a) and Edwards (1998b) studies the effect on S & P 500 and Value Line Index and concludes that S & P 500 volatility has decreased after the introduction of futures, however, there has been no significant difference in Value Line Index volatility. Grossman (1988) analyzes the relationship between program trading intensity and New York Stock Exchange (NYSE) volatility and finds no significant correlation. Aggarwal (1998) reports increased volatility for post-futures period, however, argues that this increase cannot be associated with the introduction of futures contracts as the volatility of markets in which no futures contracts are traded has also increased in this period. Lee and Ohk (1992) analyzes Australia, Hong Kong, Japan, the UK and the US market volatility after the introduction of index futures trading in each country using daily index data. They report increased volatility for Japan, the UK and the US. However, they report decreased volatility for Hong Kong and no significant change for Australia. Antoniou and Holmes (1995) report an increase in London Stock Exchange volatility after the introduction of FTSE-100 index futures contract. However, Antoniou et al. (1998) reports no significant in UK spot volatility. In this study, they analyze the spot volatility of Germany, Japan, Spain, Switzerland, the U.K and the US for the post-futures period and find statistically significant negative effect for Germany and Switzerland. For the other countries in the sample they report no significant change in spot volatility. (2002) Results of empirical studies on emerging countries are also mixed. Drimbetas et al. (2007) study on Greek stock market also reports reduction in the volatility of the spot market. Four studies on Turkish stock market (Istanbul Stock Exchange), Baklaci and Tutek (2006) , Kasman and Kasman (2008) , Caglayan (2006) and Caglayan (2015) report decreased spot market volatility for the post-futures period. Ryoo and Smith (2004) No consensus on the impact of futures trading on spot volatility seems to emerge from the results of these studies. Results vary depending on the time period and the country studied.
Bologna and Cavallo
The other line of research has attempted to explore the effect that the settlement of derivatives contracts have on the underlying market volatility. This line of empirical research focused on the "Expiration Effect" (behavior of the volatility of the underlying asset as the maturity of the futures approaches). Although the expiration effect is short lived, it has important implications for the margins required by the clearing houses, the price limits, hedging strategies and the valuation of options. Stoll and Whaley (1997) argue that expiration effects arise from a combination four factors: index arbitrage opportunities, the cash settlement feature of the index derivatives, the stock market procedures for unwinding of arbitrage positions, and attempts to manipulate prices. When the index futures price deviates from the theoretical futures price, arbitrageurs take long or short positions in the futures depending on the direction of mispricing and take an opposite position in index stocks to lock-in an arbitrage profit. At the expiration of the futures contract, thanks to the cash-settlement, futures position self-liquidates. However, stocks should be liquidated through trades in the stock market. If the stock market mechanisms are not well defined to offset sudden imbalances arising from the unwinding of large arbitrage positions, significant price effects may occur.
Moreover, some arbitrageurs may quietly sell a portion of stocks prior to expiration and use the remaining stocks to manipulate the level of the index underlying the futures contract. If they can drive the index down, they face a much lower settlement price make a profit futures position that is higher than it would be.
Majority of the empirical studies on the effect that the settlement of futures contracts have on the underlying market volatility focused on the spot volatility on the expiration day, or expiration hour 1 . Stoll and Whaley (1987) study on US market reports significantly higher volatility on the expiration days of the futures contracts. Other studies reporting similar results on US market are Herbst and Maberly (1990) , Hancock (1993) , and Chen and Williams (1994) . Chamberlain, Cheung, and Kwan (1989) Yadav (1992) for the UK, Swidler, Schwartz, and Kristiansen (1994) for the Oslo Stock Exchange, Karolyi (1996) for Japanese Stock Exchange. Kan (2001) Again, the results are mixed. The literature review reveals that more studies analyzing the impact of manipulation which is described by Stoll and Whaley (1997) as the fourth possible cause of increased spot volatility during expiration are needed. If index futures arbitrageurs are quietly selling a portion of stocks long before the expiration futures contracts and using the remaining stocks to manipulate the level of the index underlying the futures contract, the spot volatility of market will increase during this period. Turkish market is a thinly traded market like the markets of many other emerging countries. It is easier to manipulate prices in a thinly traded market. Turkish market is one of the best places to analyze this aspect of the expiration effect. To our best knowledge, no empirical study on focusing this aspect of the expiration on Turkish market exists. This is where this study attempts to contribute the literature.
DATA AND METHODOLOGY
As mentioned in the literature review section, Stoll and Whaley (1997) suggest four possible factors for the increased spot volatility during the expiration period. The first three factors (index arbitrage opportunities, the cash settlement feature of the index derivatives, the stock market procedures for unwinding of arbitrage positions) should account for the increased volatility on the expiration day or in the last hour of trading on the expiration day. However, the fourth factor, manipulation, should have an impact on the spot volatility on a period much longer than expiration day. Manipulators should sell a portion of the stocks related to their index arbitrage positions through program trade long before the delivery and start forcefully selling the remaining stocks days before the delivery date to be able to effectively drive the prices down.
Therefore, comparing the spot volatility on the expiration day with the volatility of the previous day(s) will not provide insights into the impact of manipulation on the spot volatility. In this study, we define expiration period for each futures contract as the last nine trading days (including the expiration day) trading period for that contract. Preexpiration period for each contract starts from a day after the expiration of the previous contract and ends when Last business day of each contract month. In case domestic markets are closed for half day due to an official holiday, expiry date shall be the preceding business day.
Two estimators of volatility is used to examine market volatility: the standard close-toclose daily price variance and an efficient high-low variance estimator.
Annualized close-to-close volatility estimator is calculated using the following formula:
(1)
Here, σ CC is the close-to-close volatility estimator, n is the number of observations in expiration or pre-expiration period and r i is the first differences of the natural log of daily prices. Board and Sutcliffe (1990) argue that as the level of prices alters over time, the variance of the logarithm of the price relatives is more likely to be stationary than is the variance of the alternatives. This advantage dictated our choice on of the calculation of daily returns.
As it is often alleged that much of the volatility is due to intraday price movements, an estimator which accounts for these movements is also used. Parkinson's "efficient highlow variance estimator" is proven theoretically to be more efficient than close-close variance estimator (under certain restrictive assumptions) and is widely accepted by the market practitioners. This estimator is calculated using the following formula:
Here, σ HL is the efficient high-low volatility estimator, n is the number of observations in expiration or pre-expiration period, H i and L i are the highest and lowest prices on trading day i.
To determine whether expiration effects exist, we compare the volatility of each futures maturity's expiration and pre-expiration period by means of an F-test. We test the null hypothesis H 0 : σ e 2 ≤ σ p 2 , where σ e 2 and σ p 2 are variances in expiration and pre-expiration period, respectively. F-statistic is calculated by dividing σ e 2 by σ p 2 . The calculated F-statistic has n e -1 and n p -1 degrees of freedom. Here, n e is the number of observations in the expiration period and n p is the number of observations in the pre-expiration period. If the calculated F-statistic is greater that the critical F-value at 5% significance level null is rejected and it is concluded that expiration variance is not statistically different than preexpiration variance.
EMPIRICAL FINDINGS
The results of the F-test are presented in Table 2 . When close-to-close estimator is used for the calculation of volatility, 14 periods' null hypotheses rejected. volatilities. There are six December expiration periods in which volatilities are higher than the pre-expiration period volatilities. This result might be associated with the January (Turn-of-the-Year) effect. At the turn-of-the-year (starting from December 15) investors start selling stocks that have declined in price to realize tax losses. Professional investors start selling embarrassing losers for end-of-year "window dressing". Investors buy back the stocks they sold during the first ten of days of January.
The number of expiration periods for which the null hypotheses rejected goes down to 5 when high-low estimator is used. These periods are October 2006, June 2016, June, August and December 2013. This result shows that empirical conclusions on expiration effect are sensitive to the volatility measure chosen. Another conclusion that can be drawn from this result is that methods that uncover the complex intraday volatility dynamics might give more insights into this effect. 
CONCLUSION
This study has examined the expiration effects of the ISE-30 futures on the Turkish stock market using daily data covering the period from February 2005 to April 2015. The comparison period approach is used to compare the return volatility on the expiration period with that of pre-expiration period. Two different volatility measures, close-to-close volatility estimator and an efficient high-low estimator, are used for comparison. The Ftests employed indicate that only 14 of the close-to-close and just 5 of the high-low volatilities of the expiration periods are greater than the pre-expiration period volatility. The results of the F-tests suggest that the expiration of ISE-30 index futures does not have effects on the return volatility on the underlying stock market. This finding is contrary to our assumption that expiration effects should be present in Turkish market, as it is a thinly traded market and as a consequence of thin trading, index futures arbitrage and manipulation related activities should have significant effects on stock market volatility. 
